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Causes of Unresectability in Non-Small Cell Lung Cancer Patients
Thought to Be Resectable Preoperatively

Yeon Mok Oh, M.D., Eun Kyung Mo, M.D., Man Pyo Jung, M.D,, Chul Gyu Yoo, M.D,,
Young Whan Kim, M.D., Sung Koo Han, M.D., Young Soo Sim, M.D.,
Keun Youl Kim, M.D.* and Yong Chol Han, M.D.

Department of Internal Medicine, Seoul National University College of Medicine, Seoul, Korea

Objectives : Since Mountain proposed the new staging system of non-smail cell lung
cancer in 1986, the indications for operation of NSCLC have been extended. However,
operative mortality is from 3 to 6%. Therefore it is important to reduce unnecessary operation
and to evaluate urnresectability of tumor correctly, preoperatively. The purpose of this study
is to find out the causes of unresectability in patients who were initially thought to be
resectable preoperatively.

Methods @ By retrospective analysis, 64 patients out of 291 NSCLC patients who were
undergone operation for curative resection in Seoul National University Hospital from Jan. of
1987 to Dec. of 1991, were found to be unresectable at operating room, were selected for this
study. Out of 64 patients, 42 were evaluable. The analysis was focused on the change of pre-
& post-operative staging and the causes of unresectability of tumors,

Results | Among 42 patients with unresectable tumor who could be evaluated, preoperative
CT finding showed resectable tumors in 55% (23 patients) and suspicious for unresectable
tumors in 45% (19 patients). The causes of unresectability were technically unresectable T3
lesions in 7% (3 patients), T4 lesions in 62% (26 patients), N2 lesions in 17% (7 patients) and
N3 lesions in 14% (6 patients).

Conclusion : The major causes of unresectability of NSCLC were pulmonary artery invasions.
It is suggested that careful evaluation of mediastinal structure, especially great vessels by
additional imaging technique other than CT (like MRI) is indicated in selected NSCLC cases.
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Table 1. Changes of Pre- & Postoperative Stag-
ing in Unresectable NSCLC Patients

PreOp PostOp Cases(%)
IorII b or Ma* 11/42 (26%)
1Ia b 25/42 (60%)

resectable Mla  unresectable Ila" 6/42 (14%)

* Unresectable Illa diseases include extracapsular
N2 lesions and techically unresectable T3 lesions
which invaded chest wall near spine or invaded
all of chest wall, diaphragm and pericardium.
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Table 2. Causes of Unresectability according to T
& N staging in Unresectable NSCLC
Patients

Cause Open thoracotomy Mediastinoscopy ~ Total

T3 329 (10%) - -

T4 25/29 (87%) 1/13 (8%)
N2 - - 7/13 (53%)
N3 1/2% (3%) 513 (38%)

342 (1%)
26/42 (62%)
7/42 (17%)
6/42 (14%)

* Techincally unresectable T3 lesions which in-
vaded chest wall near spine or invaded all of
chest wall, diaphragm and pericardium.

Table 3. Precise Causes of Unresectability in
Unresectable NSCLC Patients who
Performed mediastinoscopy only

Invasion Cases
N3 contralat. lower paratracheal 15
contralat. upper paratracheal 2/5
contralat. mediastinal” 2/5
N2 ipsilat. lower paratracheal 4/7
pretracheal 17
subcarinal 1/7
subaortic 1/7
T4 mediastinum 1/1

* Their location were not specified.
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Table 4. Precise Causes of Unresectability in Un~
resectable NSCLC patients who Perfor-
med Open Thoracotomy

Invasion Cases

T4  pulmonary artery 11/25
malignant effusion KA
pulmonary vein or Lt atrium 2/25

SVC 2%
esophagus 1/25
other mediastinal structure 6/25

T3 chest wall near spine 2/3
chest wall, diaphragm & pericardium 1/3

N3 paragortic i1

2 35 o9} 35 o] F 2 o] BluE HYth
75‘4 EARCR Fog Ael7} Si) F, CT-+
& 7H4e) 23 2 F5d ‘FF A7 b
2} = 24dglo]l gl Bolt A0t o ¥t

5. & H ZYo| ‘ANEH 7isH o’ o

sof e ZAY Bo| 2
CT-%% 4 iAol el 2933 FA7FsA
i stel HAE 49 ngch YA2AYL A
1+

A Y A A £ arge cell carcmoma) A-

#9437 ¢adeno-squarnous) & Hato] A
s4de ¢ ded 94 O}Oi’:—ﬂ ,\%511 a &7
Z gHrpgton fo¢ A8 dxe 2ot

N

il &

HAHEAY #xe oldk: 1 H7] AEE(o-
ng-term survival rate)o] £ £t &35 A 3%
vl aAEAG] A AEE0] BE YolA, W]
Mla 3% ¢4 £9 d47 HYoz 5d A&
26% FEolt. MEgstu gy Frold 4% W
Sate] Wy] M 87e] 53 AE&o] 21%019.
oe] 2@ WEEo] HAAEHAYg B o]§HE
t, o] & F&o] H|2MAZEHY B g ¢

e e M Z2Ee wem 047%21 A
PN a8 n g £e B9 Alggo] HE
A% (pneumonectomy) ] A9 6% Eoln FAA
Z(lobectomy)] 4% 3%4 =P B ohjg) BobA

Ao At sedtA] Fe AR AESE F7h

1

Zge 2 RedA g Aol & 23y ¢ E
ZRg = R Y 1 Fe I 5 AHH R

g3 e 8 AF F Y Axg 208
(0&C) Z$9 4% (mediastinoscopy) & %
AAE X718 A2 E’“, HEgozyn BEad

Feg ¥ Y &
AgE nEsA =HA ]r
F& A vaAEAge W) S A 718
WA AT AdstdF3E3(CT)E ZE EAtolA A
FotATh olE dde] B 2A 758 ¥R 423
< HES F3 2AH £e& 78 € olf s

T A&7 VYR



o dy

2 2
PN

-— O

R

i o

i)

2

N

N

N

)

olf

o

ph)

2 2 2 4
N

T X
Y
i)
2

o rir
ol

ﬂOL

g ot
gmﬁ‘v‘
ﬁég’g

N
o}-)l—-‘fh
¢ oo
E IR
< o
- X
o rir

>
i &

o
[l
rr
LN
_1:"_. ol-ﬂ
&
X
%
)
o
_‘l

F(TO~1% T3 4¢te] zHd)ol
E=E 77} 63%, 84%0] o)A, éxﬂ
© 4ol & ol 4%

b, 5 ZJCTMO 5 7

k<]

pal

XU R A
o

j'g n}_(‘ -1‘9’
SA I - AT
2 g

ol
o
X

uy
ol o
>

ox
o

i)
oﬁ

=
L

ol on

L

AR AEH FFEA7 B 42
£ A3kt o] 5ol BF
ol 24 HAZ 2|8 A
o= CTe MRI =504 £
24 =

o o

Mooy & ook
>
&
offt
=)
e
ot
> 8

X
4
o e

=)

2
2
=

)
~
o
w 1‘

%)
CTS MRI 254 % :

oA A oyakA Earh MRIE £
Mol lojdt  CTs 2 Aols}

48%, 5olk 64%) 02 g4 qlu
2% WY 0¥t CTu $59 2

&,

g
o
i
ﬁw‘
by off
ox
o
o
o>
o
oz 52 g ?_%
worg 0 oo gz .
B oy om0
=l
N ml oy
N,
i

RN
2 ol
¥ -l

)

AN

N
& 22y

. o 8

o ol BN
rO N o

i3

2

N

off

ot

L

2 |o

RN

dz rr E

: N rg

T - =

= 9 afol

95 N

tlo

i g 2 >

X M oH o o
Az fuorlr N =

ofl T ox dd o

LA

] x_vai*, TEg 153‘5}741

i ¥7)EE e e A W7 TholAvt 4%
ATk Mgl e ZX 7 fee s
Ma+ extracapsular N2 diseaseZA] o]
A =T A7t glE A2 oYy} CF. Mo-
untain 5 7AF-olx e o] 2R A & HLoA

2
AAA T Zlo] REoITHY. B =5 o) AT o)

A = AAE T7)3 7ME B8 ol HEw A
HAleholAa 2 9] o FHaE@Ed), 5 sk
7139} "= d(ipsilateral lower paratracheal lymph
node) AWM @d) Foldnh WetA, T4 TE2&
Hol gid o, F4F vx2E IdWe o 2 ¢
JE MRISo| 283 Aoz Azdrt

ol’¢e} Ash 9loll, = A CTH-E F& Al7I7HA
o AZE Abolot e A CTH TFEA B7bsd

o

Aw RO o4 ojRete] BAE ARt of

2
T

e A CT7E & AR A Uy 23 2ol
7bd B Fe A CTY ZA% 7 Aoz o
ZHE R & A i Al FUol B APH o= FA
A7 Bk & dvke 7Pgetel CT Al
F& A7Iske] Al Aol 3F olujst 3F ojF =2

ol wlas] ®gkth o Az BAHeR fol
X}Olﬂ °‘2iu} CT*-’F% L7l o2 B A5l

o
w

F Amol7] fEolieh olsh fAls
24 Al gel 2433 2A7bs 4
o #A% 4w vt 39 2492

At A EHarge cell carcinoma),

Y
@]
=

4o 4 X

Lo
>

o

?349 iy

ot
~
Y
i3

A -3

il

.‘_,

Z 4}y ¢Hadeno—squamous) §oE TR
AA7Med e € dd dAstder ZdeA 1
TAE dHRgoyt Fodt 245 IAe K3t
L FUIR B dATdA A HA BrbEEd
Azt ¥ 2499 $2xe ded 2o
A AT ok 69%, At 14%, WM EY 7%, A-1H
43 5%, 71EF 5%°] ATt

¢

= 0o o
R
&

i&

=0}
2

Q41uf A : 198611 Mountain®] B| &AM Lo qkel] Af
ERHEE =0 ol maMEZHdER
<ol FFHTt 2, A &
Fgol 3~6%0lo1A BZag $¢8 Fol
stego] Fasit) oo A= HlaATHY
% Ml A7} V5E Ao W)

- 101 —



Fou AA FeA A EVEsEd A48 &
Asto] 1 ol HE AHBEORN £ A v AME ¥
%}91 ﬂxﬂ 7¥FeA Bt o HE AHE dux
TE A EArh
g ¢ 1987 RE 1901 AR Y] 537 st
B FHFYAA FEge WIAZEAY BA F
291%‘ F AA FEA 2AY B RY 6488 o
dog stk A7 e dxe HE 3 FE W
A Antg B HESHE S0 AT S o
R T8 B &R e WF Yo wste
% AAZ BMsEAY ol foldch
HAY: F¥ 2A 271 99 6499 vAAMEY
84 F 29SS A, e ACTY 29 4
A7} sestia B A$7) 55%(23%) 0101
4 AA7 BrbestalE oA B4+ 45%(199)
ojdth. AAl % A £% A7t E7M5Pd olF
€ 7184 A7 o8l T3 ¥o] 7%(3%)0l L,
T4 #Ho] 629%(267), N2 o] 17%(7%), N3 ¥
Wo) 14%(6%)olAth
AE : BAAEAS 2 A T A7 7S
gd ol F T8 AL A Y 59 4%
Aol aelng, vaAEY A FEF T
zFo Aol ANE AS FE4F FREL Z H}
& Q= HA (MRIB)7H o gastele A,

REFERENCES

DAEY: 455 YT G2 A AMY - A=
H Fol. dide] sy slx] 36:292,1992

2) Green MR : New directions for chemotherapy
in non-small-cell lung cancer. Chest 103(Su-
ppl):370S,1993

3) Murren JR, Buzaid AC : Chemotherapy and
radiation of non-small-cell lung cancer. Clin
Chest Med 14:161, 1993

4) Mountain CF : The new international system
for staging lung cancer. Chest 89(Suppl):225S,
1986

5) Shields TW : Surgical therapy for carcinoma
of the lung. Clin Chest Med 14:121, 1993

6) Wilson JD, Braunwald E, Petersdorf Martin JB,
Fauci AS, Root RK : Harrison’s principle of
internal medicine. 12th ed. pl107, New York,
McGraw-hill, 1991

7) Mountain CF : Value of the new TNM staging
system for lung cancer. Chest 96(suppl)47S,
1989

8 A, Asd 159 4 Hy g A
7} AR, dEEF e A 200730,1987

9) Murren JR, Buzaid AC: Chemotherapy and
radiation for' the treatment of non-small-cell
lung cancer. Clin Chest Med 14:161, 1993

10) The lung cancer staging group '@ Effects of
postoperative medastinal radiation of com-
pletely resected stage II and stage I epi-
dermoid cancer of the lung. New Engl J Medi-
cine 315:1377, 1986

11) Watanabe Y, Shimizu J, Oda M, Hayashi Y,
Watanabe S, Tatsuzawa Y, Iwa T, Suzuki M,
Takashima T Aggressive surgical inter-
vention in N2 non-small cell cancer of hung.
Am Thorc Surg 51:253, 1991

12) Shields TW : Surgical therapy for carcinoma
of the lung. Clin Chest Med 14:126, 1993

13) Shields TW : The incomplete resection. Ann
Thorac Surg 47:487, 1989

14) Webb WR : CT and MR imaging in staging
non-small cell bronchogenic carcinoma. Radi-
ology 178:705, 1991

15) Coughlin M, Deslauriers J, Beaulieu M, Four-
nier B, Piraux M, Rouleau ], Tardif A : Role of
mediastinoscopy in pretreatment staging of
patients with primary lung cancer. Ann Thorac
Surg 40:556, 1985

16) Mountain CF: Lung cancer staging classi-
fication. Clin Chest Med 14:43, 1993

- 102 —



